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EXAMINER'S AMENDMENT 

1. This action is responsive to communication received on Jan. 16, 2007. 

2. An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

3. Authorization for this examiner's amendment was given in a telephone interview 
with Mr. Thomas Auchterlonie on March 28, 2007. 

4. The application has been amended as follows: 

1. (Currently amended) A method of mirroring data in a computer network, 
comprising the steps of: 

establishing at least one connection between a local storage server and a mirror 
storage server; 

receiving a primary storage request from a network host at the local storage 

server; 

sending a mirror storage request across the established at least one connection 
from the local storage server to the mirror storage server, wherein the mirror storage 
request corresponds to the received primary storage request; 

processing the mirror storage request at the mirror storage server; 

sending a first heartbeat signal at regular first intervals from the local storage 
server to the mirror storage server; 
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sending a second heartbeat signal at regular second intervals from the mirror 
storage server to the local storage server;-and 

monitoring reception of the first heartbeat signal and the second heartbeat signal 
for interruption in the regular receipt thereof; --respectively: respectively; 

detecting an interruption in the second heartbeat signal at the local storage 
se rver: and 

closing the established at least one connection. 
2. (Currently amended) The method of claim 1, further comprising the -steps-step 
of: 

detecting -an- iRterFu-pt^ 

server-;- 

Glosifig-the-establfshed-at-lea^ 

queuing mirror storage requests that result from primary storage requests that 
are received during the detected interruption. 

7. (Currently amended) The method of claim 1, wherein said processing step 
co mpris e s th e st e ps of comprises : 




storing data of the received mirror storage request in a mirror storage device 
corresponding to a primary storage device. 

19. (Currently amended) The method of claim 1 , wherein the local storage server is 
operating in an asynchronous mirror mode, further compris e s th e st eps-e f comprises : 
processing the primary storage request; and 

sending the results of the processed primary storage request to the network host. 
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20. (Currently amended) The method of claim 1 , wherein the local storage server is 
operating in a synchronous mirror mode, further compris e s tho-sleps-ef comprises : 

processing the primary storage request; 

waiting for a response corresponding to the sent mirror storage' request from the 
mirror storage server; and 

sending the results of the processed primary storage request to the network host 
after the response is received from the mirror storage server. 

21. (Currently amended) The method of claim 1, further GempFfses-the-st-eps^of 
comprises : / 

determining whether a LUN related to the received primary storage request is 
designated to be mirrored. 

24. (Currently amended) A method of bi-directional mirroring of data in computer 
networks, comprising the steps of: 

establishing a first connection between a local storage server and a remote 
storage server; 

establishing a second connection between the local storage server and the 
remote storage server; 

receiving a first local storage request from a first network host at the local storage 

server; 

sending a first local mirror storage request from the local storage server across 
the first connection, wherein the first local mirror storage request corresponds to the first 
received local storage request; 
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receiving the first local mirror storage request at the remote storage server; 

storing data received in the first local mirror storage request in at least one 
remote storage device coupled to the remote storage server; 

receiving a first remote storage request from a second network host at the 
remote storage server; 

sending a first remote mirror storage request from the remote storage server 
across the second connection, wherein the first remote mirror storage request 
corresponds to the received first remote storage request; 

receiving the first remote mirror storage request at the local storage server; 

storing data, received in the first remote mirror storage request in at least one 
local storage device coupled to the local storage server; 

sending a first heartbeat signal from the local storage server to the mirror storage 

server; 

sending a second heartbeat signal from the remote storage server to the local 
storage server;-aBd 

monitoring reception of the first heartbeat signal and the second heartbeat signal 
for interruption in the regular receipt thereof, r e sp e ct i v e ly, respectively; 

detecting an interruption in the second heartbeat signal at the local storage 
server; and 

closing the first connection. 
26. (Currently amended) The method of claim 24, further comprising the steps-step 
of: 
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de t e ct ing an interrupttofHfMhe-geeond he a rtbea t signaJ-at-the-loGaJ-stor-age 

■server; 

p lnp.i nn thp> ^p.t .^ h liQhoH.-firc.t r^r^n n opt ip>n ' 

ulUOll ly u Uotu kTTtO I IOU r rrOi u it it O w Li \y r iy 

receiving at least a second local storage request at the local storage server; and 
queuing at least a second local mirror storage request at the local storage server, 

wherein the at least a second local mirror storage request corresponds to the received 

at least a second local storage request. 

29. (Currently amended) The method of claim 24, further Gompf ising-the 
steps-off comprising: 

detecting-an-interm^ 

server; 

Glesifig--the-establfshed-sec<Di^-G0RneGtieBv 
receiving at least a second remote storage request at the remote storage server; and 

queuing the at least a second remote mirror storage request at the remote 
storage server, wherein the at least a second remote mirror storage request 
corresponds to the received at least a second remote storage request. 
32. (Currently amended) A system for mirroring data in a computer network, 
comprising: 

a local storage server: and 

a mirror storage server; 

a- wherein the local storage server4hat receives a storage reguest, feguest-and 
outputs a mirror storage request, w-hef-eifj-said-local-storage-servef j^dputputs a f' rst 
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heartbeat signal at regular first intervals to the mirror storage server; and 

a - wherein the mirror storage server that-receives said-mirror* 
wherein-said- mirror -storage serverand processes said mirror storage request, wherein 
said mirror-storage- ser-vef-outputs a response corresponding to said mirror storage 
request to said local storage server, w< :: iereifhsai d m i r ror storag e-server-outputs a 
second heartbeat signal at regular second intervals to said local sto rag e server and 
monitors reception of said first heartbeat signal for interruption in the regular receipt 
thereof; 

wherein at least one of said local storage server and said mirror storage server 
est ablishes at least one conn e ction therebetween: 

wherein said local storage server monitors reception of said second heartbeat 
signal-for and detects an interruption in the regular receipt-thereof thereof; and 

wherein at least one of said local storage server and said mirror storage serve r 
closes the es t ablished at least one connect ion. 

39. (Currently amended) A computer program product comprising a computer 
useable medium-having storing a computer program logic-recorded-thereon for enabling 
at least one processor to mirror data in a computer network, said computer program 
logic- product comprising: 

means for enabling the processor to establish at least one connection between a 
local storage server and a mirror storage server; 

means for enabling the processor to receive a primary storage request from a 
network host at the local storage server; 
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means for enabling the processor to send a mirror storage request across the 
established at least one connection from the local storage server to the mirror storage 
server, wherein the mirror storage request corresponds to the received primary storage 
request; 

means for enabling the processor to send a first heartbeat signal at regular first 
intervals from the local storage server to the mirror storage server;-and 

means for enabling the processor to send a second heartbeat signal at regular 
second intervals from the mirror storage server to the local storage server; 
means for monitoring reception of the first heartbeat signal and the second heartbeat 
signal for interruption in the regular receipt thereof, respectively-.- respec tively ; 

means for enabling the processor to detect an interruption in the second 
heartbeat signal at the local storage server; and 

means for enabling the processor to close the established at least one 
conne ction. 

40. * (Currently amended) The computer program product of claim 39, further 
comprising: 

meafts- fe r enabtog4he-(>FO€essQf4o- d e t ect an inte rrupt ion-in-the-second 
hea-rtbeat-"S4gnal-aMhe-ioGai-stora§e»servefv"and 

means for enabling the processor to queue mirror storage requests that result 
from primary storage requests that are received during the detected interruption. 
43. (Currently amended) The method of claim 39, further comprising-the 
•step-of: comprising: 
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means for enabling the processor to receive a response across the established 
at least one connection from the mirror storage server, wherein the response indicates 
whether data in said sent mirror storage request was successfully stored in a mirror 
storage device. 

48. (Currently amended) A method of mirroring data in a computer network, 
comprising the steps of: 

establishing at least one connection between a local storage server and a mirror 
storage server; 

receiving a primary storage request from a network host at the local storage 

server; 

sending a mirror storage request across the established at least one connection 
from the local storage server to the mirror storage server, wherein the mirror storage 
request corresponds to the received primary storage request; 

processing the mirror storage request at the mirror storage server; 

sending a first heartbeat signal at regular first intervals from the local storage 
server to the mirror storage server; 

sending a second heartbeat signal, independent of the first heartbeat signal, at 
regular second intervals from the mirror storage server to the local storage server: and 
monitoring reception of at least one the first heartbeat signal and the second heartbeat 
signal for interruption in the regular receipt thereof respectively-.- - respectively; 

detecting an interruption in the second heartbeat signal at the local storage 
se rver; and 
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closing the established at least one connection. 
49. (Currently amended) A method of mirroring data in a computer network, 
comprising the steps of: 

establishing at least one connection between a local storage server and a mirror 
storage server; 

receiving a primary storage request from a network host at the local storage 

server; 

sending a mirror storage request across the established at least one connection 
from the local storage server to the mirror storage server, wherein the mirror storage 
request corresponds to the received primary storage request; 

processing the mirror storage request at the mirror storage server; 

sending a first heartbeat signal using a connectionless protocol at regular first 
intervals from the local storage server to the mirror storage server; 

sending a second heartbeat signal using a connectionless protocol at regular 
second intervals from the mirror storage server to the local storage server; and 
monitoring reception of at least one the first heartbeat signal and the second heartbeat 
signal for interruption in the regular receipt thereof, respecti v elyr- respectively ; 

detecti n g an interruption in the second heartbeat signal a t the local storage 
se rver: and 

closing the established at least one connection. 

5. Claims 1-24 and 26-49 are allowed. 

6. The following is an examiner's statement of reasons for allowance: 
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The prior art of record does not teach neither singly or in combination the 
limitation "sending a first heartbeat signal at regular first intervals from the local storage 
server to the mirror storage server; sending a second heartbeat signal at regular second 
intervals from the mirror storage server to the local storage server; and monitoring 
reception of at least one the first heartbeat signal and the second heartbeat signal for 
interruption in the regular receipt respectively; detecting an interruption in the second 
heartbeat signal at the local storage server; and closing the established at least one 
connection" as in claims 1-24 and 26-49. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hussein A. El-chanti whose telephone number is 
(571)272-3999. The examiner can normally be reached on Mon-Fri 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ario Etienne can be reached on (571)272-4001. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
Hussein El-chanti 
March 28, 2007 



